Objectives: To compare three radiological scores in the study of fecal impaction in children with constipation. To investigate whether these radiological scores are useful in the assessment of fecal disimpaction therapy and if they present a relation with total colonic transit time.
Introduction
Chronic constipation can cause fecal incontinence by retention, which causes reduction in quality of life, school absences, social discrimination and low self-esteem. [1] [2] [3] [4] [5] The characterization of fecal impaction followed by the effective emptying of the colon is considered one of the indispensable foundations for the successful treatment of intestinal constipation. 1, 2 Not always the physical examination shows clear signs of fecal impaction. Abdominal palpation may be difficult and the realization of digital rectal examination is not always possible. 3 In this context, plain abdominal radiograph has been used in the assessment of fecal impaction. 6 3 example, victims of sexual abuse, for whom the digital rectal examination can be traumatic; a very suggestive history of constipation with fecal impaction, but with the absence of feces in the rectal ampulla. 1 The abdominal radiograph may also be useful in cases of hidden constipation. 2 However, in clinical practice, there is no consensus on criteria for analyzing abdominal radiographs of patients with chronic constipation. In 1979, Barr et al. 8 designed a score that assesses the fecal retention on abdominal radiographs.
Later, in 1995 9 and 1999, 10 other scores (Blethyn and Leech) were developed with the same goal. Few studies have compared these radiological scores and they used heterogeneous frameworks and analytical methods. [11] [12] [13] [14] [15] [16] [17] [18] This study differs from the literature by analyzing all three radiographic scores simultaneously, using only indicators of reproducibility, and not using indexes dependent on a gold standard, which does not exist for the definition of fecal impaction, and analyzing for the first time in literature a number of radiological examinations performed before and after disimpaction.
Thus, this study was performed to compare three radiological scores (Baar, 8 Blethyn 9 and Leech 10 ) in the study of fecal impaction in children with intestinal constipation.
It was also verified if these radiological scores are useful in assessing fecal disimpaction therapy and if they had a relation to total colonic transit time (TCTT).
Methods

abdominal radiographs of children with chronic
functional constipation were assessed, retrospectively.
The radiographs were used in three previous studies of on the 10th day, in a total of 65 radiographs.
2) A clinical trial conducted to assess the efficacy of a fiber mixture in the treatment of functional chronic constipation in children. 21 24 children were assessed. They underwent radiography with markers for determining the TCTT according to the technique described by Gutierrez et al., 22 which indicates radiographs on the seventh day after ingesting markers for 6 days. 24 abdominal radiographs with radiopaque markers were obtained.
3) A randomized study to assess the efficacy of a high dose of mineral oil in comparison with the use of enemas for the treatment of fecal impaction. 20 patients were included, with an average age of 6.6 years (percentile 25 and 75 = 3.9 and 8.6 years), of which 18 were male. 23 The clinical manifestations were fecal incontinence by retention (95%), palpable abdominal mass (85%) and digital rectal examination with feces in the rectal ampulla in all patients. Of these, 15 underwent plain abdominal radiograph before and after being treated for fecal impaction, and four, only when beginning treatment (note: a child made no radiograph), in a total of 34 radiographs.
In all three studies children with a clinical diagnosis of chronic functional constipation were assessed, and only in the study that assessesd the efficacy of mineral oil 23 it was required, on admission, the presence of fecal impaction on abdominal palpation and/or digital rectal examination.
Children with suspected organic causes of constipation were excluded, such as patients with congenital megacolon, anorectal malformations and constipation secondary to cow's milk allergy.
The dates and names that appeared on the radiographs were covered by labels, to prevent the evaluator to be aware of the protocols or stage to which the radiographs belonged. The total set of radiological images was listed in a way that did not put the radiographs of the same patient in sequence, considering these were made at different times of the treatment or the TCTT study. Thus, the evaluator was unaware of to which patient belonged each of the radiographs, if it had been made before or after treatment and, in the case of radiographs with markers, if it was from the fourth or seventh day after the ingestion of the radiopaque markers.
The radiographs were assessed independently by three observers without knowledge of any clinical information:
two pediatric gastroenterologists and a radiologist with experience in pediatrics. The observers analyzed the 123 radiographs following a script prepared in advance by the authors, containing a summary description of the three radiographic scores (Barr, 8 Blethyn 9 and Leech 10 ).
In summary, the assessment of the Barr et al. 8 radiographic score was based on the amount and appearance of the feces. The amount of feces was assessed in four colonic segments: ascending colon, transverse colon, descending colon and rectum. The amount of feces in each segment was classified as low, moderate and large, according to a specific score. The presence of dilated segments in the large intestine was also considered. The appearance of the feces was classified as rocky or granular, considering also their topographical distribution. Fecal impaction was characterized as the score was equal to or higher than 10, as recommended. 8 In evaluating the radiographic score of Blethyn et al. 9 the presence of fecal impaction was based on the amount and location of the feces, as well as the presence of colonic dilatation. In grade 0 (normal), feces appear only in the cecum and rectum. In grade 1, there are feces in the rectum, cecum and colon in some areas. Grade 2 is characterized by the presence of feces in the rectum, cecum and colon throughout. Grade 3 is characterized when the feces are found in the rectum, cecum and throughout the colon, with dilatation and impaction in the rectum. Grades 2 and 3 were considered positive for the presence of fecal impaction. 9 The Leech et al. 10 
Results
To assess the degree of interobserver agreement, the kappa coefficient was used ( Table 1 
Discussion
In the assessment of fecal impaction using plain abdominal radiographs with three radiographic scores performed in his study, it was observed that the Barr 8 and In literature, the findings are contradictory regarding the utility of radiography in the diagnosis of fecal impaction. In part, the lack of agreement is due to the very differences of each radiological score. In 2006, a study compared the three scores (Barr, Blethyn and Leech) and found better results for the Leech score. 11 Another work, more recent, published in 2010, 12 showed low agreement between the three scores. For the Blethyn score, a weak reproducibility can be observed in literature, as it is in the results of the present study. 11, 12, 15 The Blethyn score has a more simplified and subjective system of analysis, which may explain its limited reproducibility.
This study is the only one in literature that examines the usefulness of abdominal radiographs in the assessment of the response to the treatment of impaction. 23 Our patients underwent radiography before and after effective fecal disimpaction. After effective disimpaction, it is expected that the scores decrease, tending to normality, since the colon should not be filled with a large amount of feces. Our results showed a significant decrease in scores after disimpaction,
Abdominal radiograph on assessment of fecal impaction -da Cunha TB et al. The sole limitation of this study, as well as of all the literature on the subject, is the lack of a gold standard to define fecal impaction, which impedes the calculation of sensitivity, specificity and ROC curve construction to allow more detailed analysis of the diagnostic performance of the different scores, considering different cutoff points. The poor agreement between the three scores and the colonic transit time in this study has also been observed in several other studies. [13] [14] [15] In our study, 25.4% of the radiographs showed an increase of TCTT, while other studies using radiopaque markers show an increase in colonic transit time in 42 to 61% of children with chronic constipation. 7, 24, 27, 28 It is worth remembering that the clinical significance of fecal impaction and increased colonic transit time are not exactly equal, which is why the existence of a correlation between fecal impaction and colonic dysmotility would not be mandatory. Therefore, the use of colonic transit time with radiopaque markers as a framework for fecal impaction is questionable.
Moreover, the terms constipation and fecal impaction are often used wrongly, and often considered synonymous.
Thus, in clinical practice, it is important to differentiate the presence of fecal impaction, requiring the availability of a diagnostic method to identify these patients in the group of children with constipation, since the effective disimpaction of the colon is a key factor for good response to treatment. 1, 2 Given the above, it is concluded that the analysis The analysis of plain abdominal radiograph was useful in assessing the effectiveness of fecal disimpaction.
